Organizations need to exhibit characteristics of agility to stay ahead of their competitors and to survive in dynamic environments. One major concern for organizations is how to implement Information Systems (ISs) to enhance their agility. Organizations tend to spend too many resources to change their entire IS instead of only the components that cause problems without exactly knowing whether it enables or suppress organizational agility. To address these shortcomings and practical issues, we provide a framework to assess organizational agility and to diagnose a problem related to IS. By applying this prototype of the Agility Framework, we were able to diagnose a problem that the department of Management Control and Information Systems at the Universidad de Chile had and planned actions for them to improve its organizational agility with a course scheduling system, eClasSkeduler. This action research, which took more than 25-month for the first cycle, further develops the Agility Framework, which not only provides a way to link IS with organizational functions but also illustrates how to use it to diagnose a situation and plan actions for improving organizational agility through an information system.
Ⅰ. Introduction
Organizations are made up of resources (assets) and processes (capabilities) [Leonard-Barton, 1992; Winter, 1987 ] that need to be adjusted constantly as fast as possible to survive in competitive environments [Volberda, 1996] . The challenge is to have the right resources and processes for present and future market conditions [Tushman and O'Reilly-III, 1996; Tushman and O'Reilly-III, 1997].
Moreover, an organization needs to be agile in how it acquires and keeps its resources up to date as well as in how to operate structures and processes that allow it to react to changes. The abilities to anticipate change, to marshal resources, and to react successfully to unanticipated events are how an agile organization will differentiate itself in the marketplace and build com- which is key to analyzing and explaining how an IS can enable or limit organizational capabilities.
We see ISs as one of the pillars supporting an organization and generating competitive advantages, instead of an independent and reactive object [Morris and McManus, 2002 ]. An organization consists of many elements that depend on the performance of each other and on the capabilities that arrange the elements. In this view, ISs are one element that affects tangible and intangible parts of the organization [Latour, 1987; Orlikowski, 2007] . Thus, inappropriate ISs can impact the overall performance of an organization. If we assume an IS is a black box, the diagnosis for a rigid organization might be "you have a problem with your IS," but if we consider the components of IS and evaluate the impact of each component on the overall agility, we may be able to provide a more precise diagnosis.
In financial and operational perspectives, it is too costly to change the whole IS whenever there is a problem. The replacement of the whole IS is not necessary for all problems. If an organization can diagnose an exact problem related to its IS, agility can be improved with minimum effort, cost, and risk [Verstraete, 2004] . Organizations can use this concept not only for problem solving but also for prevention. Beyond embracing changes, agility is about aggressively creating changes-creating new markets, new business processes, and new organization structures [Goldman et al., 1994] . As Truex et al. [1999] The concern about the lack of understanding of information systems has been shared in the field of organizational studies. Zammuto et al. [2007] indicate that research on organizational forms and functions has not considered or incorporated IT, even though IT has been indispensable for organizations since the 1990s. The reason we take the suggestion of real-time/ flexible product and service innovation is that a particular way of thinking emphasizes the organizational ability to create or align IS components in a new and innovative way, which is one of most significant organizational capabilities to survive in highly competitive markets. As a part of the organization, the ISs can positively help the organization to be agile or negatively suppress its agility [Seo and La Paz, 2008] .
Agility
Meyer [2001] emphasizes that today's organizations need to "make decisions fast, change direction nimbly, and figure out when to enter and exit markets." Ashrafi et al. [2005] recognize that "operational agility is a catalyst to enforce quality, cost effectiveness, and delivery, thereby meeting organizational objectives." By the same token, a rigid company cannot satisfy its customer's desires for value, quality, responsiveness and support when providing goods and services.
Ashrafi et al. [2005] synthesize the concepts of absorptive capacity and dynamic capabilities in a framework for implementing agility through knowledge management systems, claiming a cause-effect relationship between knowledge management and organizational agility. The absorptive capacity, coined by Cohen and Levinthal [1990] , is defined as "the ability of a firm to recognize the value of new, external information, assimilate it, and apply it to commercial ends." Eisenhardt and Martin [2000] assert that dynamic capabilities are "processes that integrate, reconfigure, gain, and release resources to match and even create market change" and that those processes can be understood as "organizational and strategic routines by which firms achieve new resource configurations as markets emerge, collide, split, evolve, and die."
In the context of agile manufacturing, agility refers to "the nimbleness of a company to quickly assemble its technology, employees, and management via a communication and information infrastructure in a deliberate, effective, and coordinated response to changing customer demands in a market environment of continuous and unanticipated change" [Amos, 1998 ]. This encompasses the concept of resources and the ability to manage or assemble these resources. In addition, the importance of the information infrastructure is clearly brought out in this definition.
In summary, these studies agree on the significance of organizational agility and contrib- Ⅳ. Methods
Action research
With the purpose of illustrating how to dissect, diagnose, and improve ISs in the context of organizational agility through the use of the Agility Framework, this study adopted a conventional action research method instead of its variants (e.g., an action research design [Sein et al., 2011] 
Evaluation Criteria
To be consistent and more reliable, we follow the evaluation criteria of Davison et al. [2004] that are specifically developed for canonical action research. The five principles of the evaluation criteria are as follows:
1. The principle of researcher-client agreement :
It is important for researchers and practitioners to agree on their roles as cooperators, especially for the role of researchers, as researchers usually come from outside an organization to intervene in its activities. The roles of the researchers for this study are listed below.
Role of the researchers:
The roles of the researchers in this project were critical. We were actively involved in each action research phase. First, we recognized the rising problem for the DMCIS when the environment changed. Second, we formulated and applied the Agility Framework to diagnose the situation. Third, we planned actions (e.g., making criteria to buy or develop a scheduling system) for the DMCIS to take.
Fourth, one of us participated in developing a scheduling system, and others monitored how planned actions were taken. In this way, we were more than just observers;
as action researchers, we were involved in taking actions. However, we were able to hold a neutral position to assess the whole procedure because not all of the researchers were directly involved in taking actions.
This provided us with a space to evaluate the actions with a rational, unbiased and objective perspective. searching for a case to apply the framework so that we could illustrate the applicability of the framework. Although we encountered difficulties in persuading companies to participate in our study, we found a perfect case to apply the framework. We witnessed that the DMCIS was losing its agility in scheduling courses. As an innovative education provider, this was tarnishing its reputation.
To address this situation, we decided to follow a cyclical action research approach suggested by Susman and Evered [1978] .
Recognizing the problem (losing the organizational agility in scheduling courses), we The demand of courses and the enrollment increased. As a result, the manual system did not work properly.
Data Collection and Reflection

Data sources:
Countless complaining letters and emails Ten formal workshops with instructors and administrators Many informal interviews with students Data analysis:
The data from complaints and interviews were discussed and analyzed. Consequently, the manual system was reviewed to determine whether it could handle the environmental changes (Increases in demands of courses and enrollments).
The Agility Framework was applied to analyze the agility/rigidness of DMCIS to respond to environmental changes.
Phase 2. Action Planning (April 2008)
We concluded that the manual system was no longer appropriate. We thus formulated conditions that a suitable scheduling system should handle. The resulting criteria were that the system should minimize conflicts in schedule, minimize costs, maximize the use of school facilities, and schedule in a timely manner. Plan A-Based on the criteria, the DMCIS and we would look for a potential scheduling system to buy at a feasible price. Plan B-If an automated system was not found at a reasonable price, the DMCIS and we would develop the scheduling system that could meet the criteria.
Phase 3. Action Taking (May 2008～December 2008)
Taking Plan A, we could not find a scheduling system with a reasonable price. Therefore, Plan B was followed.
Phase 4. Evaluation (January 2009～July 2009)
The scheduling system was developed and implemented. To evaluate the organizational agility of the department, we reapplied the Agility Framework.
Data sources:
Interviewing people (e.g., students, instructors, and administrators). Collecting and analyzing data such as the total time to schedule, the number of clashed classes for the same classrooms, the number of mismatches between the number of students and the size of a classroom).
Data analysis:
Analyzing which component in the Agility Framework improved, based on the comparison of data before and after the scheduling system.
Phase 5. Specifying Learning (August 2009～January 2010)
Our interventions positively influenced the organizational agility of the DMCIS. The Agility Framework was useful and effective during diagnosing and evaluation phases.
Anticipated consequences:
Improvements in the processing, responsive, and aligning components according to the Agility Framework. Consequently, the DMCIS would enhance its agility capabilities.
Unanticipated consequences:
Changes in the Agility Framework. Significant cost savings for the DMCIS. was detected or a change was required, the matrix had to be adjusted with new data. This procedure took about two weeks and was repeated every time a change was required. to better processing, it was more urgent for the DMCIS to improve its processing capability even with the given perception so that it could respond quickly and properly to frequent changes.
6.3 Phase 3: Action Taking (developing the scheduling system)
When the DMCIS and one of the researchers assessed the possibility to buy a scheduling application, there was no software application to solve the particular business problem that the EEU had at a reasonable price. Therefore, we recommended that the DMCIS pursued Plan B -developing its own information system to handle the situation. Consequently, it started to develop and implement an automated computational system, eClasSkeduler, to gain more effective and efficient processing and responding capabilities in scheduling courses.
The eClasSkeduler system is a decision support system based on mathematical models that follow the classification provided by Liang et al.
[2008]. The eClasSkeduler tries to find an optimal solution within a series of constraints (e.g., number of classrooms, instructors, courses, and enrolled students) and objectives (e.g., minimizing the leasing costs of external classrooms and computer labs, matching the nominal capacity of a classroom and the number of students in a course, and avoiding the allocation of two courses to one classroom at the same time).
The eClasSkeduler architecture consists of four main modules, which are represented in <Figure 2>. The user interface module is used as a control mechanism of the system. From this module, the information entered into the system is transformed according to the requirements and format.
Through this interface, the user can define and weight each objective pursued by the DMCIS.
The input information module is a database that stores all the information regarding the availabilities of courses, classrooms, and instructors. ). One plan we suggest for the DMCIS is storing all data that go through eClasSkeduler to build a knowledge management system. From this system, the DMCIS can mine data and develop simulation tools to forecast future demands so that it can reformulate its curricula and train employees. All of these activities will become part of its learning capability because in this way, the knowledge will not be drained away but will be captured, formalized, and accumulated. This learning will feed in building its organizational agility competency to support its operational components. Once this virtuous cycle is placed, the DMCIS will be able to build its agility further as it passes through each Agility-building loop.
Ⅶ. Discussion and Research Results
The eClasSkeduler system, even as a recently 
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